[Russia - Coat of Arms] 

d9) RU (id 2 133 727 (13) C1 

(51) IPS 5 C 07 C 9/02, C 01 B 31/02 

RUSSIAN PATENT & TRADEMARK 
AGENCY 



(12) DESCRIPTION OF INVENTION FOR 

PATENT OF RUSSIAN FEDERATION 



(21), (22) Patent application: 98101593/04; Application date: January 12, 1998 
(24) Effective date of patent: January 12, 1998 
(46) Publication date: July 27, 1999 

(56) References: Jien Chen, Rui-Fang Cai et al. Isomerically Pure Organo[60]fullerenes 
from C602- Salt: Synthesis and Characterization of 1-Benzyl-2-hydro[60]fullerene, J. 
Chem. Soc, Chem. Commun., 1995, 15, 1553-1554 pp. Yi-Zhong An, George A. Ellis 
et. al. A Methodology for the Reversible Solubilization of Fullerenes. J. Org. Chem., 
1995, 80, 6353-6361 pp. US 5177248 A. January 05, 1993. RU 2085484 C1 , July 27, 
1997 

(98) Address correspondence to: 

Patent Group, Institute for Petrochemistry & Catalysis with Pilot Plant, 

Bashkortostan Academy of Sciences 

141 Prospekt Oktiabrya, Ufa, Bashkir Republic, 

450075, Russia 

(71) Applicant: Institute for Petrochemistry & Catalysis with Pilot Plant, 
Bashkortostan Academy of Sciences 

(72) Inventors: Dzhemilev U.M., Ibragimov A.G., Khafizova L.O, Kunakova R.V., 
Vasiliev Yu.V., and Tuktarov R.F. 

(73) Holder of Patent : Institute for Petrochemistry & Catalysis with Pilot Plant, 
Bashkir Academy of Sciences [Is Bashkortostan something new? My atlas says 
"Bashkir" 



(54) A METHOD TO PRODUCE ETHYL-CONTAINING [60] FULLERENES 
(57) Abstract. 

The invention pertains to production of previously unknown hydrocarbon 
compounds, specifically ethyl-containing fullerenes of Et n C 6 oHn general formula, where 
n - 1 - 4, and C 6 o is a new allotropic carbon modification. The resulting compounds 
may be applied in fine organic synthesis, and also as initial intermediate products for 
production of biologically active substances for medical and agricultural applications as 
well as additives for oils. The essence of the method consists of the interaction of a 
toluene solutionof fullerene with the excess of a solution of ethyl magnesium bromide 
(Et 2 MgBr) or ethyl magnesium chloride (EtMgCI) in ether solution in the presence of a 
zircon-acen dichloride (Cp 2 ZrCI 2 ) catalyst which is selected in the amount of in 1 to 3 
molar percent with respect to the EtMgHal. The molar ratio of C 60 : EtMgHal = 1 : (30 - 
300). The process is carried out in an argon atmosphere over a period of 8 to 16 hrs 
under normal conditions; the process is followed by processing of the reaction mass 
with 5 % aqueous hydrochloric acid. 
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(54) CHOCOB nonYHEHMfl OTkUlCOflEPJKAUJWX 0>y/lJlEPEHOB Ceo 



(57) Pe4>epaT: 

H3o6peTeHne othocmtch k nonyMOHMio 
HOBboc ymeBOAopoAHboc coeAMHeHHft, a mmohho 
3TwicoAep)Kai4Mx cfcy/uiepeHOB oSmefl 
<}DopMynw EtnCeoHn, tab n = 1-4; C&o - hobsw 
arinorponHafl MopjHcpMKsnw ymepoAa. 
nanyMeHHbie coeAMHeHMH MoryT Haft™ 

npHMBHeHMe B TOHKOM OpraHMMeCKDM CMHT639, a 

TawKe b itaMecTBO mcxoahwx nonynpoAyKToa npw 
nonyMeHMM 6uonor*mecKM aicrwBHbix BemecrB 
Ann MeAHi^iHb) m canbOKoro xosaflCTBa, 
npucaAOK k MacnaM. CymHoorb cnocooa 



3aKnioHaeTc« bo Bsaw moa© Rctbmh ronyo/ibHoro 
pacTBOpa ctyjwiepoHa c wsobmcoM acJwpHoro 
pacTBopa 3Tn^Mamn«6poMHAa ( EtjMgBr ) wua 
oTuriMarHM WxnopnAa (EtMgCI) b npMoyTCTBMM 
KaTann3aT0pa i^wpKDHai^eHAMxnopHAa 
(Cp2ZrCl2)» Koropbifl oepyT b KonnMectBe 1-3 
moji.% no OTHOUJ9HMH) k EtMgHal. MonbKoe 
cooTHoiueHMe Ceo : EtMgHqal » 1 : (30-300). 
npoijeoc b©a/t b aTMoajIepe aproHa, now 
HopManbHbix ycnoakiHX a TeMeHne 8-16 m, c 
nocneAyio^eA o6pa6bTKofl peaKLiMOHHOtt Maccbi 

5%-HOfl BOAHOfl COJ1HHOH KMCnOTOfi. 1 Ta6jl. 
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(54) METHOD OF SYNTHESIS OF ETHYL-CONTAINING 

(57) Abstract: 

FIELD: organic chemistry, chemical 
technology. SUBSTANCE: invention relates to 
the synthesis of novel hydrocarbon 
compounds namely, ethyl-containing 
fullerenes of the general formula etnCeoHn where 
■n B 1-4; Ceo - a new allotropic modification 
of carbon. Method involves an interaction of 
tullerene toluene solution with an excess of 
ethyimagneslum bromide (efcMgBr) or 
ethylmagnesium chloride (EtMgCI) ether 
solution in the presence of zirconacene 



Ceo-FU LLEREN ES 

dichloride (Cp2ZrCI) as a catalyst which is 
taken at amount 1-3 mole% with respect to 
EtMgHai. The mole ratio Cso : : EtMgHal = 
1:(30-300). Process is carried out under 
argon atmosphere, at normal condition for 
8-16 h followed by treatment of reaction 
mass with 5% aqueous hydrochloric acid 
Synthesized compounds can be used in fine 
organic synthesis and as the parent 
semiproducts for producing biologically 
active substances for medicine, agriculture 
and oil addition agents. EFFECT: improved 
method of synthesis. 1 tbl 
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Mso6p©TeHM© oTHocwTCfl k cnocooaM 
nonyneHMfl hobux ymeBQAopoAHbix 

KOHKpeTHo, k cnocooy nonyMBHWa 
3TWiccwep>KaiMMx 4>y/uiepeHOB o6uie« 
<}>opMy/ibi (I): ^ 

EtnCeoNn. 

W n = 1-4; Ceo - HOBaa ajwoTponHaa 
MQflMcfrMicauMfl yrnepooa. 

nonyneHHbie coeAMHeHHfl MoryT HaAm 

npMM9H9HMO B TOHKOM OpFQHKHOCKMM CHHT839, a 

Ta»KB b KaMecTB© McxoAHba nonynpoAyKTOB npw 

nonyMOHMM eWQnorMMeCKM aKTHBHbDC BBUieCTB 

Ann M^MHHbi m canbCKoro xoaaflcTBa 
oo8peM0HHba npwcsAOK k MacnaM. 

H3BecreH i cnocoe <[1], y. - ZJ\n, 
GAEHis, A.L Viado, Y.Rubin. J.Ora 
Chem., 1995, 60, 6353-6361) 

nonyMeHMfl MMicnoreKceHcfeyjinepeHa 
B3anMOAeacr&neM TonyojibHoro pacreopa 
0ynnepeHa c 6yiaAHQH0M npw TeMnepaType 
125*0 no cxeMe: 

°BO* / ^ C c„<C H > 

bo eo 4 e 

no M3B8CTNOMy cnocooy He MoryT 6brrb 
nonyseHbi OTWicoAepKamne <J)yjuiepeHw (I) 

kteaecreH onooo6 ([2]. J.Chem.R. - 
F.Cai.Z. - E. Huang, H. - M.Wu,S.-K. Jiang, 
r " F * Snaa J.Chem.Soo., 
Cnem.Commun.,1995, 1553-1554) nonwewtfl 
l-6eH3M/h2-rnAPo[60]4)ynnep8Ha 
eaaMMOfleHcTBMeM KanueBofl conn <|>ynriepeHa c 
^H3WTxnopKqoM b Tr<|> npti TeMnepaType 
50 °C b reMeHne 4 mscob c nocneAyiomea 
oopaooTKoH peajqMOHHoR Macobt yKcycHOf* 
KMcnoToft no cxeMe: 



z . „ CICH Ph 

"W 2K — 



' <PhCH )C H, 
£ 60 



50 C, 4b 

MaeecTHbitl cnocoe He noaBonaeT nonywarb 

3THnHpOBQHHbl9 (fcyrUiepeHbl. 

TaKMM oSpaaoM, b jwrepaType npaKTMweoai 
OTcyTCTByioT csefleHMfl no cwwesy 
OTwiooflepxaiMMx o)ynnepeHOB {I) o6uiePi 
^opMynwEtnCeoHrvrAensl-A. 

npeAnaraoTcn hobuR cnocoe cMHT03a 
zTmcompxawpx apy/tnepeHOB. CyinHOOTb 
cnocooa aaicnioviaeTCfl eo B3aid MOfleRcTBMM 
TonyonbHoro pacTBopa o>ynnepeHa (Ceo) c 

M36UTK0M 30>MpHOnO . paCTBODa 

3TnnMarHwR6poMMAa (EtMgBr) win 

3THJlMarHHaXJTOpHAa (EtMgCI), BSHTblMH B 

MonbHOM cooTHOiueHMM Ceo: EtMgHal = 1: 
(30- 300), npeAnoHTMTexibHo 1 : 150, b 
npHcyrcTBHM KarajiHsaTopa 
mipKOHaueHAwxnop^fla (CfeZrCb) a 
KonMHecree 1 - 3 moji.% no OTHoiueHwo k 
EtMgHal, npeAnoMwranbHO 2 mod. % b 
a™occJ>epe aproHa npvi KOMHaTHofl 
TeMneparype (22 - 23°C) m HopwaribHOM 
AaaneHwn b TeMOHwe 8 - 12 Macoe, 
npeAnwTMTenbHO 12 MacoB, c nocneAyiouiefl 
o6paooTKoft peaK4MOHHo« Maccw 5% boahoR 
HCI. Bbixofl 3TMJicoflep)Kamt4x (fyruiepeHOB 
72-90%, PeaKUMfl npoTeioeT no cxeMe: 



C eo *EiHffH«l 



Et CM 

n 60 7i 



Hal *=8r, CI; n = 1-4 
OrwiMarHMWranoreHHAbi (ElMgHai) 6epyT s 

3HaMMTenbH0M H36blTK6 no OTHOUJeHMK) K 

o>ynnepeHy Ceo c ^e^blo BBeaeHMfl b MoneKyny 
ctyruiepeHa 6onbiuero Mucna 3TnnbHbix rpynn. 
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CHM*eHne KonMsecTaa EtMgHal no OTHoweHMto 

K Ceo npMBQAMT K yMOHbUJeHWO BblXpAa 

qeneBboc npoAyicroB, a TaroKe k chmk©hmk) 
BBQAMMbcc b MoneKyjiy *ynnepeHa aTwnbHbix 
rpynn, HaMeneHMe ccoTHOiueHHa mgxqahhx 
p^ireHTOB b cTopoHy yaexiMMeHMfl ooAep)«aHkifl 
EtMgHal no oTHonieHwo k C^ He npne<WT. k 
cymecTBeHHOMy noBbituoHMK) BbocoAa L^eneBboc 
npQflyKTOB, a Ta»Ke yBenimeHMK) KonHMecTBa 
BBOAMMbix b MOfieKyny <J>yjinepeHa OTwnbHbix 
rpynn. 

npoBeABHMe ywaaaHHofl peatoiMM b 
npucyTCTBMM KaTanMaaTopa Cp2ZrCI 2 oonbiue 3 

MOn. % HO npMBQflMT K Cyii|eCTB6H HOMV 

yfiennMeHMK) BbixoAa ueneBwx nppAVKTOB 
Hcnonb30BaHMe KaTanii3aTopa Cp22rCI 2 MOHee 
1 Mon.% CHWKaeT BbixoA aTM/ux^eptfauJux 
*ynnepeHOB, mto oBnaaHo, bosmoxcho co 

CHIW6HH9M KaTaftWTMMeCKM aKTMBHblX UeHTDOB B 

peaKquoHHofl Macce. OnwTu npoBQAwiM npw 
KOMHaTHoft TewnepaType. Hpn Gonee BbicoKoPI 
TeMnepaType, HanpuMep 60°,C He Ha6rtK)AaeTo« 
SHamirenbHoro yaenMMeHMji swxoAa nenesbix 
npoflyKTOB, npn MeHbiue« TeMnepaType, 
HanpMMep 0°C, owwaaTca cKopocTb peaKunH 
PeaiquK) npoBQannM b pacTsope Tonyona t k 
oh ABnfleTcn /vmujmm pacTBopnTene« Ana 
cfynjiepeHa. HcxoAHwe MamMWopraHMMeciwe 
ooeAMHeHMfl CHHTeaupoBanH b acpupe, tk oh 
flanfleTCfl /rymuMM pacTBopMTeneM Ana' 
peareHTOB TpvtHbapa. 

CyiuecTBeHHbie ommm npeAnaraeMoro 
cnocooa. 

npeAnaraeMwR cnoco6 6a3npyercH Ha 
ncnojib30BaHnn b KawecTBe mcxqahux 
^n!^? ^ T ^ M frHM«ranoreHiiAOB (EtMgBr 
nnn EtMgCI) m o>ynnepeHa Ceo, peaiajM« 
npoTeioeT b cmocm apoMarMMecKoro (Tonyon) h 

3*MDH0rO paCTBOpHTeXIfl B npMCyTCTBHH 

KaranwaaTopa Cpa2rCI 2 . B w3b©cthom cnocooe 
wcnonb3yK3TC« 6eH3MnxnopwA m Kanneeaa cont 
(})yrmepeHa a pacTeope TOTparHAPC<t)ypaHa. 

npeAnaraeMbiM cnocoe no3Bon«eT nonyMarb 
3TwicoAep)Kau4ne 4>ynnepeHbi o6iMeft cfwpMynw 

EtnPeoH n C MMCflOM 3TWlbHblX 3aM9CTHTeJ19fl OT 

1 ao 4, CMHT93 KOTopboc b JWTepaType He 
onwcaH. 7 
CnocoS noflCHfiercfl cneAyioaiMMM 
npMMepawM. 

4nJ ]?meP 1 • B CTeK ™MH»»rt' peaKTOp 06-bOMOM 

100 Mn, ycTaHOBneHHbitt Ha MamwHOt* 
Meujanice, b aTMoc*epe aprpHa npw komh8Tho» 
TeMnepaType noMemaioT 0.05 MMonb 
<{>ynnepeHa 0^, 40 mh cyxoro Tonyona, 7.5 
MMonb EtMgBr (1,2M 30>HpHbi& pacTBop) b 20 
mji acjjupa m KaTanwaaTopa Cp2ZrCI 2 b 
KCtfii/NecTee 0.15 MMonb (2 moji.% no 
OTHoiueHMK) k EtMgBr), nepeMeujMBaioT 12 
MacoB npw komh8tho« TeMnepaType (22-23°C) 
peaKUMOHHyio Maocy o6pa5aTbiBa»oT 5% boahoM 
HCI, 3KcrparnpyK)T Tonyonow, cyiuaT MgS0 4 , 
pacTBopMTenb ynapviBaiOT. HonyMaioT 
3Twn3aMeu<eHHbie 4)ynnepeHbi o6^eW 0opMyjiw 
EtnCeoHn c MMcnoM 3TnnbHbix rpynn ot 1 ao 4 c 

0614MM 8blXQA0M81%. 

CneicrpanbHwe xapaicrepMcrrMKM 
3TnncoAep)Kau4Mx 4>ynnepeHOB (I): Cneicrp I1MP 
( 8, , ma): 0.92 - 1.30 M.A. (CH 3 , STMJibHbie), 
1.36 1.98 M (CH2, aTwribHbie), 4.38 - 5.22 m 
(CH ( cfjynnepeHOBbie). 

Macc-cneiap OTpML^aTeiibHbix wohob 
3Ti4fiMpoBaHHbix o>ynnepeHOB (I) coctomt m 
oneAyioiAMx MaccoBbix mm*. 750 (EtiCeoHi) 



o 

<NI 

CO 
CO 



780 (EtaCeoHa), 810 (EfeCgoHa), 840 (Et^o^). 
flpyroe npviMepu, noATBepJKaaiouiMe 

CHOOOG, npMB6A6Hbl B Ta6jlML^O. 

PeatqMM npoBQAMnn npn komhsthoR 
TeMnepaType (22-23°C). noBbuueHwe 
TeMnepaTypbi Heiieneooo6pa3Ho, r.e. He 
HaeniQflaeTOfl SHaHrtTenbHoru yBanmenun 
Bbocofla L^eneBbtx npoayKTOB. npw 6onee hmskdB 
TeMnepaType cHwacaercfl cKopocrb peatauin B 
KaMecTBe paoTBopMTerw ijaneoooepaaHo 
MononbaoeaTb ranyon u acfcup, t.k. b hhx 

HaM60J1bliiafl paCTBOpWMOCTb COOTB6TCTB6HHO 

^ynnepena Ceo m EtMgHal. 
XlmepaTypa 

1. Y. - Z. An, G.A. Ellis. A.L. Viado, 
Y.Rubin, J.Org. Chem., 1995, 60, 6363-6361 

2. J.Chen. R. - F.Cal, Z. - E.Huang 



H.-M.Wu, S.-KJiang, Q.-F.Shao. J. Chem. 
Soa, Chem. Commun., 1995, 1553-1554. 

0>opMyjia M3o6peTeHWfl: 
Cnooo6 nonyMeHMfl aTuncc^epMcau^oc 

0 $yjviepeHoe Ceo, OT/WHaiotuMRcfl reu, mto 
TonyonbHbiH paoTBdp <|>ynjiepeH& (Ceo) 
B3anM0Ae«CTByeT c n36brrKOM xpupnoro 
pacTsopa 3TwiMami4fl6poMWAa (EtMgBr) 
OTWiMarHMttxnopMfla (EtMgCI) b MonbHOM 
coothoiuohmh C$0 : EtMgHal = 1 : (30 - 300) 
b npucyTOTBMM KaTanwaarapa 

UMpKOHaueHAMxnopMfla (Cp2ZrCl2), eaflToro b 
KonMsecTBe 1 - 3 Mon.% no OTHOiueHwo k 
EtMgHal, b aTMocxfcepe aproHa, npu 
HopiwanbHbDC ycnoBMflx b TeneHne 8 - 1 6 h c 

15 nocneAyiomefl oOpaOoTKofl peaia^OHHOtf Maccbi 
5%-hoR boahoW oonflHort Kucnarofi. 
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